psTTERNAllUiN^ M« hienntionale V«BffeDtBchungsn«mmer. 




CffTD *93m, 417/06. 413»6, 277/24 



A2 



(U) toten-tiooale V«BffeDtBchungsn«mmer. 

Dezember 1999 (^SAT^p) 



(43) Internationales 

VeroffenUichungsdatum; 



(n>lnten««o-..esAU.e»elchen: l>CT/EP9*04a44 
(«)l„ter«.tK«al«Anme.-ed.t«m: 18. Junn999 08X,6.99) 



(30) Prioritatsdaten: 
^ 198 26 988.9 



18.IunU998 (»8X)6.98) 



DB 



ScS^^H (S) [DE/DEl; Masche^dcr Wcg 
1, D-38124 BTaunschwcig (DE). 

(72) Erfinder, wnd HOEFLE, Gerhard 

(75) Erfinder/Amndder fn«r ^ J'^'^j.-^^xZA Braunschweig 
' [DE/DEl; Ma^^J,^/^^ p^El; Maschetoder 

T' S b"""^^^ GERm Kla^ 

Weg I. ^/'*'r^_^„ 1 D-38124 Braunschweig 

(DE). HARDT. '"S^f^^'AsaTFtoenz [DEmE]: 

Sr^^U P^Bl; Maschenxler Weg 1. 
0-38124 Braunschweig (DE). 

1 (74) A^ymi.: BOETERS. Hans "fW^. B«^«- * 
' *^ ' ^ger 15. D-81541 MOnchen (DE). 



(81) Bestinunung^ten: ^■^'^J-cU^i^'^D^ dk'I^E^ K. R 
BG, BR, BY. CA. CH, CN, CU. vx, ^ 

KG, KP. KR. KZJU; LK. UK, l^. "-^ 

MK. MN, MW, ^^•JJP-Jf'TV UA UG US. UZ. VN, 
SG. SI. SK, SL. TJ^. TO. TT, UA. UO 

CY. DE, DK. ES. FI. Rl, OA. ON. 

PT SE). OAPI PatWIt (BF. BJ, CF. CO. U. v-m. « 
GW.MUMR.NE,SN,TO.TG). 



^e^^emlichenmchErhabdesBenchis. 



k:;^:i;;;r^(ynnLONE MINOR coNs-niu^m 

(S4)Be«elclm««g: EP(yrHIU)N-NEBENKOMPONENTCN 



2/12/2007, EAST Version: 2.1.0.14 



lEDIGUCH ZUR iNFORMATION 



Codes zur Wentifizienmg von PCT-Vertragsstaaten auf den KopfbSgen dcr Schriften, die Internationale Anmeldungen gcmfiss dem 
PCX verOffendichen. 



AL 


Albanien 


ES 


Spanien 


LS 


Lesotho 


SI 


Slowenien 


AM 


Aimenien 


FI 


Fmnland 


LT 


Litauen 


SK 


Slowakei 


AT 


OsiciTcich 


FR 


Frankrcich 


LU 


Luxemburg 


SN 


Senegal 


AU 


Amtralien 


GA 


Gabun 


LV 


Lettland 


sz 


Swasiland 


A2 


Ascrbaittechan 


GB 


Veremigtes K6mgrekh 


MC 


Monaco 


TD 


Tschad 


BA 


Bosnien-Herzegpwma 


GE 


Georgjcn 


MD 


Republft Moldau 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagaskar 


TJ 


Tadschikistan 


BE 


Belgien 


GN 


Guinea 


MK 


Die ehemali^ ju^lawiadie 


TM 


TofkroenisUm 


BF 


Buricina Faso 


GR 


Griechenland 




ReiraUik Mazedonien 


TR 


TDikei 


BG 


Bulgarieo 


HU 


Ungam 


ML 


Mali 


TT 


Trinidad und Tobago 


BJ 


Benin 


IE 


Irland 


MN 


Mongplei 


UA 


Ukraine 


BR 


Brasilien 


IL 


Israel 


MR 


Mauretanien 


UG 


Uganda 


BY 


Belarus 


IS 


Island 


MW 


Malawi 


US 


Vereinigte Staacen von 


CA 


Kanada 


IT 


Italien 


MX 


Mexiko 




Anierika 


CP 


Zentralainlcanische Repttbltk . 


JP 


Japan 


NE 


Niger 


uz 


Usbekistan 


CG 


Kongo 


KE 


Kenia 


NL 


NicderUnde 


VN 


Vietnam 


CH 


Schweiz 


KG 


Kirgisistan 


NO 


Norwegen 


YU 


Jugoslawien 


CI 


COte d'lvoire 


KP 


Demokratttche Volksitpublilc 


N2 


Henseeland 


ZW 


Zimbabwe 


CM 


Kamenui 




Koiea 


PL 


Polen 






CN 


China 


KR 


RepuUSc Korea 


PT 


Portugal 






CV 


Ruba 


KZ 


Kasadtstan 


RO 


RumSnien 






CZ 


Tschechische Rcpublik 


LC 


St. Luda 


RU 


Russischc FOderadon 






DE 


Deutschland 


U 


Ltedittnstetn 


SD 


Sudan 






DK 


Dflnemark 


LK 


Sri Lanka 


SE 


Sdiwcden 






EE 


Estland 


LR 


Liberia 


SG 


Singapur 







2/12/2007, EAST Version: 2.1.0.14 



W099/6S913 PCT/EP9»/ft4244 



Epo t h i 1 on-Nebenkoraponen t en 



Die Erfindung betrifft Verbindungen, die ira vorliegenden Zusam- 
menhang als Epothilon-Nebenkpiaponenten bezeichnet werden, und 
zwar Verbindungen 5 bis 13 und 16 bis 39. Diese Verbindungen 
lassen sich durch Fermentation von DSM 6773 gemafl DE 41 38 042. 
gewinnen. 

Kenndaten der erfindungsgemSfien Verbindungen sind im foigenden 
zusainmengestellt . 

Gewinnuno! Die Aufarbeitung eines Rphepothilon-Gemischs, das 
durch Fermentation von DSM 6773 in einem 900 Liter-Fermentator 
gewonnen wurde, ist schematisch Fig. 1 bis 2 zu entnehmen. 

Aktivitaten; vgl. Tab. 1 
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Epothilone A 
Epothilone B 
Epothilone E 
Epothilone F 



(1) 

(2) 
(3) 
(4) 



O OH O 

R'^H\ R = H 
R'=H; R = Me 
R'=OH; R = H 
R' = OH; R = Me 




Epothilone A, 
^Epothilone Ag 
Epothilone Ag 
Epothilone A9 



(5) 
(6) 
(7) 
(8) 



R' = H; R^R^sMe 
R^ = H; R'.R^sMe 
R^ = H; R\R*=Me 



Epothilone B,o (9) 





,.OH 



Epothilone G, (10) R = 
Epothilone G2 (11) R = Me 




^Epothilone Hi (12) R.= H 
Epothilone Hj (13) R -Me 



Me 




O OH O 

Epothilone C (14) R^R^R^R* = Me: R = H 

Epothilone D (15) R\ R*. R^. R*. R = Me 

, Epothilone C, (16) R' = H; R^. r', R* = Me; R = H 

Epothilone D, (17) R' = H; R*. R*. R" = Me; R = Me 

Epothilone Cj (18) R^ = H; R\ R*. R* = Me; R = H 

Epothilone Dj (19) R^ = H; R\R\R* = Me; R = Me 

Epothilone G3 (20) R^ = H; R^R^R'' = Me; R = H 

Epothilone C4 (21) R* = H: R\R',R'»Me: R = H 




jOH 



Epothilone C5 (22) R = H 
Epothilone Dg (23) R = Me 



Epothilone Ce (24) 
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O OH O 



Epothilonel^ (30) R. R^ = H; R\R^=:Me 

Epothilonelj (31) R = H; R^R^R^ = Me 

Epothilonelj (32) R^R^R^R = Me 

EpothiloneU (33) R^R = H; R\R^ = Me 

Epothilonelg (34) R^ = H; R^R^R = Me 

Epothllonelg (35) R'=H; R^R^.R = Me 
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EpothUonc A, (5): colorless amorphous soUd; [aW "69 (c 0. 1. MeOH); UV (MeOH) 
X^iim(E)208 (19600), 247 (13600); IR(KBr)v„3437.2959, 293 1.2876, 1732, 1710, 1455, 
1259, 978 cm-'; 'H NMR (CDCl,, 400 MHz) 5 6.95 (IH, s, H-19), 6.60 (IH, bs, H-17), 5.68 
(IH, dd. J= 4.4, 4.0 Hz, H-15). 4.12 (IH, m, H-3), 3.71 (IH. m, H-7), 3.52 (IH, bs, 7-OH), 3.37 
(IH. bd, J= 7.5 Hz. 3-OH), 3.21 (IH. dq, J = 7.7. 7.0 Hz, H-4), 3.02 (IH, ddd, 7= 9.2, 4.5. 2.8 
Hz, H-13), 2.87 (IH, ddd, 7= 8.3, 4.5, 3.7 Hz, H-12), 2.78 (IH. dd. 7= 16.8. 4.3 Hz. H-2a). 
2.70 (3H. s, H-21), 2.66 (IH, dq. J = 3.9, 7.0 Hz, H-6), 2.65 (IH, dd, J= 16.8, 5.2 Hz, H-2b). 
2.16 (IH, ddd.y = 15.4, 4.4, 2.8 Hz. H-14a), 2.12 (3H, bs, H-27), 1.91 (IH. ddd, J= 15.4, 9.2, 
4.0 Hz, H-14b), 1.63 (IH, m, H-lOa), 1.62 (2H, m, H-11). 1.59 (IH, m. H-9a), 1.52 (IH, m. H- 
10b). 1.39 (IH, m, H-8), 1.35 (IH, in, H-9b), 1.21 1 (3H, d, J= 7.0 Hz. H-23), 1.207 (3H, d, J 
= 7.0 Hz, H-24), 0.89 (3H. d, 7= 6.9 Hz, H-25); EIMS m/z 479 [M]* (21), 322 (31). 306 (65), 
304 (47). 168 (45). 166 (73), 164 (100). 151 (30), 140 (35); HREIMS m/z 479.2317 (calcd. for 
C,,H„N05S, 479.2342). 

Epothilonc Ai (6): coloriess amorphous solid; [a^n +12.0 (c 1 .0. MeOH); UV (MeOH) 
\^ nm (s) 210 (15100). 248 (15500); IR(KBr) 3438, 2963, 2929, 2875, 1734, 1706, 1458, 
1262. 98 1 cm-'; 'H NMR (CDClj. 400 MHz) 6 6.98 (IH, s, H-19), 6.63 (IH. bs, H-17), 5.40 

(IH. dd,7 = 8.3, 3.4 Hz, H-15). 4.26 (IH, ddd. J= 8.5, 4.8, 4.7 Hz, H-3), 3.85 (IH, dd, 7= 7.9, 

4 
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2.6 Hz. H-7), 3.54 (IH, bs, 3-OH). 3.09 (IH. dq. 7= 4.8, 7.0 Hz. H-4). 3.01 (IH. ddd. J= 8.3, 

4.8. 4.6 Hz, H-13). 2.98 (IH. dq, J= 7.9, 7.0 Hz, H-6), 2.89 (IH. ddd, J= 6.7, 4.6. 4.4 Hz, H- 

12). 2.68 (3H, s, H-21), 2.60 (IH, dd. J= 15.1, 8.5 Hz, H-2a), 2.52 (IH, bs. 7.0H), 2.50 (IH, 

dd,y= 15.1. 4.7 Hz, H-2b). 2.18 (IH, ddd. J= 15.0, 4.8,3.4 Hz, H-14a), 2.11 (3H.d,J= 1.3 Hz. 

H-27). 1.82 (IH. ddd,y= 15.0, 8.3, 8.1 Hz,H-14b), 1.63 (IH, m, H-8), 1.61 (2H, m,H-llaand 

H-lOa). 1.46 (IH, m, H-llb). 1.39 (2H, m. H-9), 1.31 (IH. m, H-lOb). 1.22 (3H. A,J= 7.0Hz, 

H-24), 1 . 1 5 (3H, d. J = 7.0 Hz, H-22), 1.01 (3H, d, 7 = 6.9 Hz, H-25); ''C NMR (CDCI3, 100 

MHz) 6 216.2 (s. C-5). 170.1 (s. C-1). 164.9 (s, C-20), 152.0 (s, C-18). 137.0 (s. C-16). 120.3 

(d. C-17), 116.5 (d, C-19). 76.7 (d, C-15), 75.6 (d, C-7), 69.1 (d. C-3), 57.1 (d, C-12), 54.3 (d. 

C-13). 50.3 (d, C-4). 49.6 (d, C-6), 39.4 (t, C-2), 35.5 (d, C-8). 32.2 (t, C-14), 29.6 (t. C-9), 27.6 

(t. C^l 1). 23.9 (I. C-10), 19.2 (q, C-21). 18.0 (q, C-25), 15.6 (q. C-27), 13.9 (q, C-24), 12.4 (q, 

C-22); EIMS m/z 479 [NIT (18), 322 (38). 306 (78), 304 (59), 168 (48), 166 (96), 164 (100), 151 

(33), 140 (38); HREIMS.m/z 479.2318 (calcd. for Cj,H4,N0,S, 479.2342). 

Epothilone A, (7): colorless amorphous solid; [a]^D -76-2 (c 1.0, MeOH); UV (MeOH) 

?^ nm (e) 210 (15300), 248 (15500); IR (KBr) v^, 3440, 2967, 2932, 2876, 1736, 1691, 1467, 

1252, 979 cm-'; 'H NMR (CDCI3, 400 MHz) 5 6.95 (IH. s, H-19), 6.64 (IH, dd, J= 15.6, 0.9 

Hz, H-17), 6.52 (IH, dd. 7= 15.6, 6.6 Hz. H-16). 5.68 (IH, dddd. J= 7.8, 6.6. 3.2, 0.9 Hz, H- 

15), 4.11 (IH, ddd, J= 10.1, 6.6. 3.5 Hz. H-3), 3.78 (IH. ddd. J= 5.2, 3.2. 3.2 Hz, H-7), 3.66 

(IH. d,7 = 6.6 Hz, 3-OH)! 3.23 (IH, dq, .7= 5.2. 6.9 Hz, H-6), 3.08 (IH, ddd. J= 7.3, 5.5 ,4.1 

Hz, H-13). 2.90 (IH. ddd..; = 6.6. 4.6. 4.1 Hz. H-12). 2.69 (3H, s, H-21). 2.52 (IH, dd. J= 14.7. 

10.1 Hz. H-2a), 2.44 TiH. bd. V = 3.2 Hz. 7-OH), 2.41 (IH. dd, J= 14.7, 3.5 Hz. H-2b), 2.10 

5 
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(IH, ddd. J= 15.0, 5.5, 3.2H2,H-14a), 1.90 (IH, ddd,J= 15.0. 7.8, 7.3 Hz, H-Hb). 1.71 (IH, 

m. H-8), 1.65 (IH, m. H-lla). 1.50 (IH, m, H-lOa). 1.47 (IH, m. H-llb), 1.40 (2H, m, H-9). 

1 .39 (IH, m, H-lOb), 1.33 (3H, s, H-23), 1.16 (3H, d. 6.9 Hz, H-24). 1.08 (3H, s, H-22), 

0.98 (3H, d, J = 7.0 Hz, H-25); "C NMR (CDCI3. 75 MHz) 6 220.3 (s, C-5). 170.7 (s. C-1), 

166.5 (s. C-20). 152.2 (s, C-18). 128.4 (d, C-16), 125.9 (d, C-17), 1 16.4 (d, C-19), 75.0 (d, C-7), 

73.6 (d. C-3), 72.7 (d, C-15). 57.3 (d. C-12), 54.1 (d. C-13), 52.6 (s, C-4). 43.8 (d, C-6), 38.9 

(t, C-2). 36.3 (d, C-8), 32.5 (t, C-14), 30.3 (t, C-9), 26.7 (t, C-11), 24.0 (t, C-10), 21.3 (q. 0-23). 

21.0 (q. C-22), 19.3 (q. C-21). 17.1 (q, C-25). 14.5 (q. C-24); EDMS m/z 479 [Ml* XXX; 

HRDCIMS m/z 480.2401 (calcd. for CjjHjjNOeS, 480.2401). 

Epotliilonc A, (8): coloriess amorphous soUd; [af d "37.6 (c 0.5. MeOH); UV (MeOH) 

3U nm (e) 21 1 (15500). 253 (14100); IR (KBr) 3423. 2965. 2932. 2877, 1736, 1690, 1463, 

1249, 1014. 979 cm"'; 'HNMR (CDClj. 400 MHz) 5 7.10 (IH, s, H-19). 6.72 (IH, dd, J= 10.7. 

4.3 Hz, 27-OH), 6.60 (IH, bs, H-17), 5.69 (IH, dd, J= 1 1.6, 2.0 Hz. H-15), 5.59 (IH. d,J= 6.6 

Hz, 3-OH). 4.49 (IH, ddd, J= 12.9. 4.3, 1.2 Hz, H-27a), 4.27 (IH, ddd, J= 11.6. 6.6, 2.9Hz, 

H-3). 4. 1 1 (IH, ddd, J = 12.9, 10.7, 1 .0 Hz, H-27b). 3.71 (IH, ddd, 7= 4.8, 3.0. 2.8 Hz, H-7), 

3.17 (IH. dq../= 3.0, 6.8 Hz, H-6), 3.04 (IH, ddd, J= 9.7, 3.6. 2.2 Hz. H-13). 2.93 (IH. bs. 7- 

OH), 2.91 (IH, ddd, .7 = 9.7. 3.6, 2.7Hz,H-12), 2.72 (3H. s.H-21), 2.48 (IH, dd.J= 14.2, 11.6 

Hz, H-2a). 2.1 1 (IH, dd, J= 14.2, 2.9 Hz, H.2b), 2.03 (IH, ddd. J= 14.7. 2.2, 2.0 Hz, H-14a), 

1.86 (IH. m. H-1 lE.i. 1.85 (IH. m, H-14b), 1.79 (IH, m, H-8), 1.52 (IH, m, H-lOa), 1.37 (3H. 

m, H-9 and H-lOb), 1.37 (3H, s, H-23), 1.36 (IH, m. H-llb), 1.19 (3H. d. J" 6.8 Hz, H-24), 

1 .02 (3H, d, 7= 7.1 Hz, H-25). 1.00 (3H, s, H-22); "C >JMR (CDClj, 75 MHz) 5 220.5 (s, C-5). 

6 
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170.2 (s. C-1). 167.5 (s, C-20), 150.7 (s. C-18), 138.9 (s, C-16), 125.2 (d, C-17), 119.5 (d, C 

19), 76.7 (d. C-1 5). 73.4 (d. C-7). 70.4 (d, C-3), 57.7 (d, C-12), 57.2 (t. C-27), 55.3 (d, C-13). 

54.2 (s, C-4), 41.3 (d, C-6). 40.7 (t, C-2), 37.5 (d. C-8). 3 1.8 (t, C-14), 31.2 (t. C-9), 28.0 (t, C- 

11). 23.7 (q, C-23), 23.2 (t. C-10). 192 (q. C-21);i6.8 (q, C-22). 15.8 (q, C-25), 13.5 (q, C-24); 

EIMS m/z 509 [M]* (9), 491 (4), 322 (28), 321 (25). 180 (45). 167 (40). 166 (100), 165 (49), 

1 54 (47). 13S (33); HREIMS m/z i^^l^^l (calcd. for C^jsNOjS, 509.2447). 

Epothilone; B,o (9): colorless amorphous soUd; M° -27 (c 0.15, MeQH); UV 

(McOH) nm (e) 212 (15800), 247 (12500); IR (KBr) 3434, 2962, 2930, 2876. 2858. 

1733. 1692. 1461. 1259, 1052. 981 cm"'; 'HNMR(CDCl3. 600 MHz) 5 6.99 (IH. s, H-19), 6.60 

(IH, bs. H-17). 5.42 (IH. dd, J= 8.0, 3.0 Hz. H-15). 4.25 (IH, ddd, J= 9.5. 6.3. 2.8 Hz, H-3). 

4.23 (IH, bs, 3-OH). 3.77 (IH, ddd. 7= 4.0, 3.9, 3.8 Hz, H-7), 3.30 (IH. dq. J= 4.0. 6.9 Hz, H- 

6). 3.01 (2H, q, J= 7.6 Hz, H-21), 2.81 (IH, dd. 7= 7.7, 4.6 Hz, H-13). 2.68 (IH. bs. 7-OH). 

2.54 (IH. dd,7= 13.9. 9.5 Hz. H-2a). 2.36 (IH, dd. J = 13.9. 2.8Hz. H-2b). 2.11 (lH,ddd.J 

= 15.3, 4.6, 3.0 Hz. H-14a). 2.09 (3H. s, H-27), 1.91 (IH, ddd, J= 15.3, 8.0, 7.7 Hz, H-14b), 

1.74 (IH, m, H-8). 1.73 (IH, m, H-1 la), 1.51 (IH, m, H-lOa), 1.41 (IH, m, H-llb). 1.39 (3H, 

t, y = 7.6 Hz, H-28), 1.38 (3H, m, H-9 and H-lOb). 1 .37 (3H. s. H-23). 1.28 (3H. s. H-26), 1.17 

(3H, d, J = 6.9 Hz. H-24), 1 .09 (3H, s, H-22), 1 .01 (3H, d, J = 7.0 Hz. H-25); EMS m/z 521 

[M]- (22), 449 (7). 350 (18). 334 (57). 248 (16), 234 (27), 196 (41). 182 (59). 180 (96). 178 

(100). 166 (44), 154 (44); HREIMS m/z 521.2808 (calcd. for CjtH^NOsS, 521.2811). 

Epothilone G, (10): colorless amorphous solid; [a]^D -39.7 (c 1.0, MeOH); UV 

(MeOH) nm (e) 203 (15200), 236 (15100); IR (KBr) 3456. 2962. 2933. 2876, 1736. 

7 



2/12/2007, EAST Version: 2.1.0.14 



wo 99/65913 PCT/EP99/04244 
1691, 1585. 1466. 1262, 980 cm-^; 'HNMRCCDClj, 400 MHz) 6 7.47 (IH. s. H-19). 6.33 (IH, 
bs, H-17). 5.42 (IH, dd, J= 8.3, 2.9 Hz, H-15), 4.11 (IH. ddd, J= 10.1. 6.1, 3.4 Hz, H-3), 3.78 
(IH, bddd, J= 5.2, 3.5, 3.5 Hz, H-7). 3.63 (IH, bd, J= 6.1 Hz, 3-OH), 3.21 (IH, dq, J= 52, 
7.0 Hz, H-6). 3.00 (IH, ddd, J= 7.7, 4.8, 4.2 Hz, H-13), 2.88 (IH. ddd, J= 7.1, 4.2. 4.2 Hz. H- 
12), 2.53 (IE, dd. J= 14.8, 10.1 Hz, H-2a), 2.51 (IH, bd, J= 3.5 Hz, 7-OH), 2.43 (IH, dd,7 
= 14.8. 3.4 Hz, H-2b), 2.43 (3H. s, H-21). 2.07 (IH. ddd, J«= 15.1. 4.8. 2.9 Hz, H-14a). 1.99 
(3H, d,y= 1.3 Hz, H-27). 1.86 (IH. ddd, J= 15.1, 8.3. 7.7 Hz, H-14b). 1.71 (IH. m, H-8). 1.69 
(IH, m, H-1 la), 1.53 (IH. m, H-lOa). 1 .42 (IH, m. H-1 lb). 1.40 (3H. m, H.9 and H-lOb). 1.34 
(3H, s. H-23), 1.16 (3H, d, J= 7.0 Hz. H-24). 1.09 (3H, s, H-22). 0.99 (3H. d. J= 6.9 Hz. H- 
25); "CNMR (CDCI3. 100 MHz) 8 220.1 (s. C-5). 170.5 (s. C-1). 161.0 (s. C-20). 137.4 (s, C- 
18). 136.7 (s, C-16). 135.9 (d. C-19). 1 16.4 (d, C-17), 76.4 (d, C-15). 74.9 (d. C-7). 73.7 (d, C- 
3), 57.4 (d, C-12), 54.4 (d, C-13). 52.6 (s. C-4), 43.8 (d, C-6). 38.8 (t, C-2), 36.2 (d, C-8). 31.4 
(t, C-14), 30.4 (t. C.9). 27.0 (t. C-11). 23.9 (t, C-10). 21.3 (q. C-23). 21.2 (q, C-22). 17.2 (q, C- 
25). 1 5.8 (q. C-27), 14.4 (q. C-24). 13.8 (q, C-21); EIMS m/z 477 [M]* (4), 405 (7), 290 (40), 
152 (39), 150 (100). 148 (23), 124 (23); HREIMS m/z 477.2684 (calcd. for CJ5H35NO7, 
477.2727). 

Epothilonc G, (11): colorless amorphous solid; [apo "22.6 (c 1.0, MeOH); UV 

(MeOH) nm (e) 202 (21500), 236 (14800); IR (KBr) 3456, 2965, 2934, 2877. 1737, 

1690, 1586, 1464. 1250. 980 cm"'; 'H NMR(CDCl3. 400 MHz) 5 7.48 (IH, s, H-19). 6.33 (IH, 

bs. H-17). 5.43 (IH, dd. y = 7.1, 3.6 Hz, H-15). 4.12 (IH. ddd. 7= 9.9. 6.4. 3.4 Hz. H-3). 3.77 

(IH, ddd, J= 4.7. 4.4, 4.1 Hz, H-7), 3.83 (IH, bd, J= 6.4 Hz. 3-OH), 3.30 (IH. dq, J = 4.7. 6.9 
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Hz. H-6). 2.78 (IH, dd. 7= 7.0, 5.4 Hz, H-13), 2.54 (IH. dd, J= 14.3, 9.9 Hz, H-2a). 2.51 (IH, 
bd, J= 4.1 Hz. 7-OH). 2.44 (3H, s, H-21). 2.40 (IH, dd, 14.3. 3.4 Hz. H-2b), 2.03 (IH, ddd, 
y= 15.2, 5.4, 3.6 Hz. H-14a). 2.00 (3H, d, 7= 1.3 Hz. H-27), 1.92 (IH. ddd, J= 15.1, 7.1. 7.0 
Hz, H-14b), 1.71 (IH^ ra, H-8), 1.68 (IH, m, H-1 la). 1.51 (IH, m, H-lOa), 1.42 (IH, m, H-llb), 
1.39 (3H, m, H-9 and H-lOb), 1.35 (3H. s, H-23). 1.26 (3H, s, H-26), 1.16 (3H. d, 7= 6.9 Hz, 
H-24). 1 .07 (3H. s. H-22). 0.99 (3H, d, 7= 7.0 Hz, H-25); "C NMR (CDClj, 100 MHz) 5 220.7 
(s. C-5). 170.5 (s. C-1), 161.0 (s, C-20). 137.4 (s, C-18), 136.5 (s. C-16). 135.9 (d, C-19), 116.3 
(d, C-17). 76.6 (d. C-15), 74.6 (d. C-7), 73.5 (d, C-3). 61.3 (s, C-12), 61.1 (d, C-13). 52.7 (s, C- 
4), 43.4 (d. C-6). 39.0 (t. C-2), 36.5 (d, C-8), 32.0 (t, C-11). 31.8 (t. C-14). 30.8 (t, C-9), 22.8 
(t, C-10). 22.9 (q. C-26), 21.0 (q. C-23), 20.8 (q. C-22). 17.2 (q, C-25), 15.9 (q, C-27). 14.1 (q, 
C-24), 13.8 (q. C-21); EIMS mh 491[M]* (21), 419 (6), 320 (18). 304 (39), 166 (42), 152 (57). 
150 (100), 149 (44). 148 (58), 124 (35). 109 (33); HREIMS m/z 491.2878 (calcd. for C2,H«,N07, 
491.2883). 

Epothilone H, (12): colorless amorphous solid; {a^n -84.2 (c 0.2, MeOH); UV 

(MeOH) \^ nm (e) 203 (19600), 237 (12000); IR (KBr) 3436, 2933, 2880, 2860, 1734, 

1688. 1585, 125 1, 1007 cm"*; 'H NMR (CDCl,, 400 MHz) 5 7.47 (IH. s, H-19), 6.31 (IH. bs. 

H-17), 5.43 (IH, ddd,./= 10.6. 10.2. 4.5 Hz. H-12). 5.36 (IH, dddd, J= 10.6. 9.6. 5.0, 1.3 Hz. 

H-13). 5.30 (IH, dd, y = 9.9. 2.0 Hz, H-IS), 4.16 (IH, ddd, J= 11.2, 5.3, 2.8 Hz, H-3), 3.73 

(IH, ddd, J= 3.9, 2.5, 2.3 Hz, H-7), 3.12 (IH, dq, J= 2.3. 6.9 Hz, H-6), 2.92 (IH, d, J= 2.5 Hz, 

7-OH). 2.91 (IH, d. J= 5.3 Hz, 7-OH), 2.66 (IH. ddd. J= 15.1, 9.9, 9.6 Hz, H-14a), 2.50 (IH. 

dd, J = 1 5.4, 11 .2 Hz: H-2a). 2.43 (3H. s. H-21 ). 2.37 (IH, dd. J = 15.4. 2.8 Hz, H.2b). 2.23 
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(IH. m, H-14b), 2.18 (IH, m, H-1 la). 2.01 (IH, m, H-llb), 2.08 (3H. d, 1.3 Hz. H-27), 1.74 

(IH, m, H-8), 1.65 (IH. m. H-10a),1.33 (IH, m, H-9a). 1.31 (3H, s, H-23), 1.19 (IH, m, H-lOb), 

1.18 (IH, m,H-9b). 1.17 (3H, d,y=6.9Hz. H-24), 1.08 (3H. s, H-22), 0.99 (3H, d. 7= 7.1 Hz. 

H-25); "C NMR, see Table 1; EMS /m/z461 [M]* (6), 310 (5). 274 (10). 273 (7). 171 (63), 152 

(100). 148 (18), 1 1 1 (15); HREIMS tn/z 461.2743 (calcd. for QJIa^Ofc 461.2777). 

Epothilone Hj (13): colorless amorphous solid; [a]^D "44.4 (c 0.25, MeOH); UV 

(MeOH) nm (e) 203 (14500), 236.(12200); IR (KBr) 3436, 2967, 2935, 2880, 1734, 

1690. 1586, 1251, 1007 cm"'; 'HNMR(CDCl3. 400 MHz)6 7.46 (IH, s, H-19). 6.30(1H, bs. 

H-17), 5.23 (IH, dd. J = 9.8. 2.1 Hz. H-15). 5.12 (IH, dd, 7= 10.1, 5.3 Hz, H-13), 4.20 (IH, 

ddd. J= 10.8, 5.7. 2.9 Hz, H-3). 3.71 (IH, ddd, J= 3.8, 2.6, 2.6 Hz, H-7), 3. 14 (IH, dq, J= 2.6, 

6.9 Hz, H-6), 2.93 (d, J = 5.7 Hz, 3-OH), 2.90 (IH, bd, J= 2.6 Hz, 7-OH), 2.62 (IH, ddd, J= 

15.1, 9.8. 9.8 Hz. H-14a), 2.46 (lH.dd,J= 15.1, 10.8 Hz, H-2a), 2.43 (3H, s. H-21), 2.32 (IH, 

dd, J= 15.1, 2.9Hz, H-2b), 2.29 (IH. m, H-lla). 2.19 (IH. bd. 7= 15.1 Hz, H-14b), 1.97 (3H, 

d. J= 1.3 Hz. H-27). 1.87 (IH, m. H-llb), 1.73 (IH, m, H-8). 1.67 (IH, m. H-lOa), 1.65 (3H, 

bs. H-26). 1.32 (3H, s, H-23). 1.26 (2H, m, H-9). 1.24 (IH, m, H-lOb), 1.18 (3H, d, J= 6.9 Hz, 

H-24), 1 .07 (3H, s, H-22). 1 .00 (3H, d. J= 7.0 Hz, H-25); "C NMR (CDClj, 100 MHz) 5 220.6 

(s. C-5), 170.3 (s. C-1). 161.0 (s. C-20). 138.6 (s, C-12), 138.4 (s, C-16), 137.5 (s, C-18), 135.6 

(d. C-19), 120.8 (d, C-13).,n5.8 (d, C-17), 78.9 (d, C-15). 74.3 (d, C-7). 72.7 (d, C-3). 53.3 (s. 

C-4). 42.0 (d. C-6X 39.6 (t. C-2). 38.6 (d, C-8). 32.4 (t, C-14), 31.9 (t, C-9), 31.6 (t, C-11), 25.6 

(t, C-10). 23.0 (q. C-26), 22.8 (q. C-23). 18.8 (q. C-22), 16.1 (q, C-27), 15.9 (q, C-25), 13.8 (q, 

C-21). 13.6 (q. C-24). ElMS m/z 475 [M]^ (11), 288 (9). 287 (5). 188(7). 171 (32). 152 (100). 
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Epothilone C, (16): colorless amorphous solid; [a]*D -"^.O (c 10.0, MeOH); UV 

(MeOH) nm (e) 211 (16500). 248 (12500); IR (KBr) >u 3440, 2933, 2877. 2858. 1730. 

1708. 1457, 1244. 981 cm"'; •HNMR(CDaj. 300 MHz) 5 6.96 (IH. s, H-19), 6.56 (IH, bs, H- 

17), 5.47 (IH, dd, J » 9.2, 3.0 Hz, H-15). 5.43 (IH, m. H.12), 5.40 (IH, m, H-13). 4.40 (IH, 

ddd. J = 6.2. 6. 1. 6. 1 Hz. H-3), 3.69 (IH. dd. J= 5.7, 3.6 Hz, H-7), 3.01 (IH, dq, J= 5.7. 6.9 

Hz, H-6), 3.01 (IH, bs. 3-OH). 2.84 (IH, dq. J= 5.2, 7.0 Hz, H-4), 2.68 (3H, s, H-21), 2.66 (IH, 

ddd../= 16.4, 9.2. 7.3 Hz. H-14a), 2.64 (IH, iij= 15.9, 7.1 Hz, H-2a). 2.54 (IH, dd. J= 15.9, 

6.1 Hz, H-2b), 2.38 (IH. bd, J= 16.4 Hz, H-14b), 2.35 (IH, bs. 7-OH), 2.07 (3H. bs, H-27), 

2.03 (2H, m. H-l 1). 1.62 (IH. m, H-lOa). 1.53 (IH, m, H-8). 1.35 (IH. m, H.9a), 1.22 (IH, m, 

H-9b). 1.19(3H. d,^=6.9Hz.H-24), 1.14(3H, d, J=6.9Hz. H-23). 1.10 (IH. m, H-lOb). 0.95 

(3H, d. J= 6.9 Hz. H-25); "CNMR, see Table 1; EIMS m/z 463 [M]* (5), 324 (8). 290 (8), 204 

(7;, 168(100), 164 (15). 139 (36); HREIMS m/z 463.2381 (calcd. for CuH^NOjS. 463.2392). 
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Epothilone D, (17): colorless amorphous solid; [a]°D -118.6 (c 0.5, MeOH); UV 
(MeOH) \^ nm (e) 208 (18300), 249 (11900); IR (KBr) Ni„ 3439. 2965, 2934, 2877, 1729, 
1707. 1456, 1250, 980 cm''; 'H NMR (CDCIj, 300 MHz) 5 6.98 (IH, s, H-19), 6.56 (IH, bs, H- 
17), 5.5 1 CIH, dd. J '9.5, 3.4 Hz, H-1 5), 5. 16 (IH, dd, J = 8.0, 4.2 Hz, H-13), 4.42 (IH, ddd. 
J= 7.1, 6.3. 5.5 Hz, H-3), 3.70 (IH, dd, 7= 6.5, 2.9 Hz. H-7). 3.07 (IH, dq, J = 6.5, 6.9 Hz, H- 
6). 2.95 (IH, dq. 7= 4.7. 7.0 Hz. H-4), 2.71 (3H, s, Br2l), 2.69 (IH, dd, J = 16.0. 6.3 Hz, H-2a). 
2.64 (IH. m. H-14a). 2.59 (IH. dd, 7= 16.0. 7.1 Hz, H-2b). 2.46 (IH, bs, 3-OH), 2.38 (IH, bd, 
7= 16.0 Hz, H-14b). 2.19 (IH, ddd, 7= 13.3, 8.6, 5.7 Hz, H-lla), 2.10 (3H, d, 7 = 1 .4 Hz, H- 
27). 2.02 (IH. bs, 7-OH). 1.91 (IH, ddd, 7= 13.3, 6.0. 6.0Hz,H-llb), 1.68 (IH. m, H-lOa), 
1.66 (3H, bs, H-26), 1.53 (IH, m, H-8). 1.37 (IH, m. H-9a), 1.26 (IH, m. H-9b), 1.24 (3H, d, 
7= 6.9 Hz, H-24). 1.19 (IH, m, H-lOb), 1.14 (3H, d. 7= 7.0, H-23), 0.99 (3H, d, 7= 6.9 Hz, H- 
25); "CNMR (CDCU, 100 MHz) 5 217.0 (s, C-5). 169.7 (s, C-1). 165.0 (s, C-20), 152.2 (s, C- 
18). 138.5 (s, C-12). 137.7 (s. C-16), 120.7 (d. C-13). 120.1 (d. C-17). 116.3 (d, C-19), 78.8 (d, 
C-1 5). 77.2 (d, C-7), 67.7 (d. C-3). 52.1 (d. C-4). 46.5 (d, C-6). 40.6 (t. C-2), 37.6 (d. C-8), 32.3 
(t, C-14), 31.8 (t. C-1 1), 29.5(t. C-9). 25.5 (t, C-10), 23.1 (q, C-26), 19.2 (q, C-21), 15.5 (q, C- 
27), 16.6 (q, C-25). 14.5 (q. C-24), 9.7 (q, C-23); EIMS m/z 477 [M]* (13), 304 (19), 303 (31), 
218 (40), 204 (41). 163 (100), 164 (45). 157 (25), 139 (18);HREIMS m/z 477.2544 (calcd. for 
CmHjjNOjS. 477.2549). 

Epothilone C, (18): polorless amorphous solid; [afo -11-6 (c 10.0, MeOH); UV 
(MeOH) nm (s) 212 (1 5500). 249 (12100); IR (KBr) \u 3428, 2962, 2929, 2877, 2859, 

1 734, 1 705, 1460. ^ 7: \ , 982 cm"'; 'H NMR (CDClj. 300 MHz) 5 6.99 (HI, 3, K-19), 6.66 (IH, 
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bs, H-17). 5.55 (IH, ddd. J= 10.4, 9.2, 6.1 Hz, H-12). 5.38 (IH, ddd, J = 10.4. 9.3, 6.2 Hz. H- 
13). 5.22 (IH. dd. J= 8.8, 2.8 Hz. H-15), 4.42 (IH. dddd, J= 9.4, 5.6, 4.2. 4.1 Hz, H-3), 3.93 
(IH, d. J= 5.6 Hz, 3-OH). 3.86 (IH. m. H-7). 3.15 (IH. bs. 7-OH). 3.12 (IH. dq. J= 4.2. 7.0 
Hz. H-4). 3.00 (IH, dq,y=6.9, 7.0Hz. H-6). 2.70 (3H. s. H-21). 2.62 (IH, dddd, J= 15.1, 9.3, 
8.8, 0.8 Hz, H-14a), 2.58 (IH. dd. J = 15.4, 9.4 Hz, H-2a). 2.38 (IH. dd. J= 15.4, 4.1 Hz, H- 
2b). 2.31 (IH, ddd, J= 15.1, 6.2. 2.8 Hz, H-14b), 2.08 (3H, d. ^ = 1.3 Hz. H-IT), 2.15 (IH. m, 
H-1 la), 2.04 (IH, m, H-llb). 1.71 (IH, m, H-8). 1.59 (IH, m, H-lOa). 1.43 (IH, m. H-9a). 1.31 

(IH, m. H-9b), 1.26 {3H. d, J= 7.0 Hz, H-24), 1.15 (3H, d, J= 7.0 Hz, H-23). 1.11 (IH, m, H- 

1 Ob), 1 .00 (3H, d, J = 6.9 Hz, H-25); "C IMR, see Table 1 ; EIMS m/z 463 [M]* (7), 324 (7). 

306 (8), 290 (17), 168.(100). 164 (14), 139 (27); HREMS to/z 463.2392 (calcd. for C2jH„N0jS, 

463.2392). 

Epothilone D, (19): colorless amorphous soUd; [af d-12.5 (c 1.0, MeOH); UV (MeOH) 

run (s) 210 (15400), 248 (11200); IR (KBr) 3436, 2965, 2930, 2877, 1732, 1705, 1458. 

1253. 980 cm '; 'H IsTvIR (CDCI3. 400 MHz) 5 6.97 (IH, S. H-19), 6.56 (IH. bs. H-17), 5.18 

(IH, dd, J= 7.9. 4.9 Hz. H-15), 5.18 (IH. ddd, J= 9.6. 5.4. 1.0 Hz, H-13). 4.27 (IH, m. H-3). 

3.88 (IH. dd, = 5.6. 4.6 Hz, H-7). 3.19 (IH, bs, 3-OH). 3.07 (IH, dq, J= 4.3. 7.0 Hz, H-4). 

2.95 (IH, dq. 7= 5.6. 7.0 Hz. H-6). 2.70 (3H. s. H-21). 2.62 (IH. dd. J= 14.9. 7.8 Hz. H-2a). 

2.56 (IH. ddd, ./= H.7. 9.6. 7.9 Hz, H-14a). 2.43 (IH, dd. J= 14.9, 5.6 Hz, H-2b). 2.38 (IH. 

bs. 7-OH). 2.26 (IH, ddd. J= 14.5. 5.4, 4.9 Hz, H-14b). 2.19 (IH, ddd, J= 13.0, 10.4, 5.4 Hz. 

H-1 la). 2.10 (3H. d. J = 1.4 Hz, H-27). 1.95 (IH, ddd, J= 13.0. 10.3. 5.3 Hz. H-llb). 1.72 (IH. 

m. H-8). 1.68 (3H, bs, H-26). 1.61 (IH. m. H-lOa). 1.39 (2H. m. H-9). 1.21 (IH. m. H-lOb),. 
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1.19 (3H, d,J= 6.9 Hz. H-24). 1.17 (3H. d. 7 = 7.0, H-22), 1.00 (3H. d. 7 = 6.9 Hz, H-25); "C 
NMR {CDO,, 100 Nffiz) 5 216.8 (s, C-5), 170.4 (s, C-l), 164.9 (s, C-20), 152.3 (s. C-18), 139.8 
(s. C-12), 137.5 (s, C-16). 120.5 (d. C-17), 1 19.2 (d, C-13), 1 16.3 (d. C-19), 80.0 (d. C-15). 74.3 
(d. C-7). 69.7 (d. C-3). 48.6 (d, C-4). 48.4 (d, C-6), 39.9 (t, C-2), 36.6 (d, C-8), 32.2 (t, C-14). 
32.7 (t, C-11). 30.9 (t. C-9), 26.0 (t. C-10), 23.6 (q, C-26), 19.2 (q, C-21), 15.4 (q, C-27). 17.1 
(q, C.25). 12.4 (q, C-24).12.7 (q. C-23); EIMS nt/z 477 [M]* (22), 304 (19). 303 (17). 218 (22), 
204 (25), 168 (100). .164 (28), 157 (31). 139 (21); HREIMS m/z 477.2545 (calcd. for 
C^fiHjsNOjS, 477.2549). 

Epothilonc Q (20): coloriess amorphous soUd; [apD-^2.1 (c 5.0. MeOH); UV (MeOH) 
ran (B) 212 (16200). 248 (12300); IR (KBr) 3432, 2928, 2878, 2858. 1736, 1698, 1252, 
1040 cm-'; 'H NMR (CDCI3, 300 MHz) 5 6.95 (IH, s. H-19), 6.56 (IH. bs. H-17), 5.44 (IH. 
ddd, J = 10.9. 10.3, 5.4 Hz, H-12), 5.33 (IH, ddd,y= 10.9, 9.3, 4.6Hz,H-13), 5.23 (IH, dd, 
J= 9.5, 2.2 Hz. fi-1 5). 4.36 (IH, ddd, J= 11.3, 5.6, 2.3 Hz, H-3). 4.04 (IH, d, J= 5.6 Hz. 3- 
OH), 3.93 (IH. ddd, J= 9.5. 2.3. 1.4 Hz, H-7). 3.56 (IH, bd, J= 2.3 Hz, 7-OH). 2.70 (IH. dd, 
J= 18.0, 1.4 Hz, H-6a). 2.67 (3H, s, H-21). 2.61 (IH, ddd, 7= 15.3, 9.5, 9.3 Hz. H-14a), 2.38 
(IH, dd. J= 14.3, 11.3 Hz, H-2a). 236 (IH, dd. J= 18.0. 9.5 Hz, H-6b), 2.28 (IH, bd, J= 15.3 
Hz. H-14b). 2.12 (IH. m. H-l la). 2.06 (IH. dd,./= 14.3, 2.3 Hz, H-2b). 2.03 (3H, d,7= 1-3 Hz. 
H-27), 1.96 (IH, m, H-l lb). 1.75 (IH. m, H-8). 1.54 (IH, m, H-10a),1.26 (IH, m, H-9a). 1.25 
(3H. s. H-23). 1.17 (IH. m, H-lOb), 1.15 (IH. m, H-9b). 1.03 (3H. s. H-22). 0.91 (3H. d,y = 6.8 
Hz, H-25); NMR, see Table 1 ; EMS m/z 463 [MY (28), 290 (14), 168 (100). 164 (36), 157 

(^4). 151 (25); HREIMS m/z 463.2379 (calcd. for CaH„N0j3, 463.2392). 
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Epothilone Q (21): coloriess amorphous soUd; [a.]% -75.6 (c 1 .0, MeOH); UV (MeOH) 

ran (e) 212 (17200), 248 (12500); JR. (KBr) 3434, 2974. 2932, 2859, 1735, 1686, 1252, 

1046 cm-'; 'H NMR (CDCIj, 300 MHz) 5 6.96 (IH. s, H-19). 6.60 (IH, bs, H-17), 5.43 (IH. m, 

H-12). 5.40(lH,m,H-13), 5.26(1H, dd, J=9.6, 2.3 Hz, H-15), 4.41 (IH, ddd,J» 11.4, 5.8, 

2.5 Hz. H-3). 3.78 (IH, m. H-7). 3.70 (IH. bs. 3-OH). 3.46 (IH, d, 7= 0.9 Hz, 7-OH), 3.01 (IH, 

dq, J = 0.5, 7.0 Hz, H-6), 2.69 (3H, s, H-21). 2.66 (IH, ddd, J= 15.3, 9,6, 8.8 Hz, H-14a), 2.47 

(IH, dd,.y= 14.5, 1 1.4 Hz, H-2a), 2.29 (IH, m, H-14b), 2.25 (IH, dd. ./« 14.5, 2.5 Hz. H.2b). 

2.24 (IH. m. H-1 la). 2.07 (3H. d, 7 » 1.4 Hz, H-27), 1.96 (IH, m, H-llb), 1.51 (2H, m. H-8). 

1.44 (2H. m. H-10),1.37 (2H, m, H-9). 1.32 (3H, s. H-23), 1.17 (3H, d, J= 7.0 Hz, H-24), 1.07 

(3a s, H-22); "C NMR, see Table 1; EIMS »i4463 [Mf (7), 276 (15). 171 (33), 168 (100), 164 

(23), 151 (22), 1 1 1 (13); HREIMS m/z 463.2373 (calcd. for C23H37NO5S, 463.2392). 

Epothilone Cj (22): colorless amorphous solid; [aW -158.2 (c 0.5, MeOH); UV 

(MeOH) nm (e) 205 (19500). 247 (12700); IR (KBr) ^u 3447, 2972, 2927, 1737, 1690, 

1450, 1252, 1 181. 986 cm"'; 'H NMR (CDCI3. 400 MHz) 6 6.93 (IH. s, H-19), 6.48 (IH, bs, H- 

17). 5.48 (IH. ddd. J= 10.7. 6.2. 6.2 Hz, H-12). 5.39 (IH. m, H-13). 5.37 (IH, m,H-9). 5.34 

(IH, dd, J= 8.0. 2.3 Hz. H-15), 4.29 (IH. dd, J= 6.0, 2.6 Hz, H-7), 4.09 (IH, ddd, J= 10.8, 7.1, 

2.9 Hz. H-3), 3.59 (IH. d, J= 7.1 Hz, 3-OH). 3.17 (IH. dq. J= 6.0. 6.9 Hz. H-6). 2.68 (3H, s, 

H-21). 2.54 (I H. ddd. 15.2, 8.1. 8.0 Hz, H-14a), 2.44 (IH, bs, 7-OH), 2.42 (IH, dd. J= 15.1. 

2.9 Hz, H-2a). 2.41 (IH, ddd, J= 15.2, 2.3, 2.3 Hz, H-14b). 2.34 (IH, dd, 7 = 15.1, 10.8 Hz, H- 

2b), 2.20 (IH. m. H-lOa), 2.18 (2H, m, H-1 1), 2.12 (IH, m, H-lOb), 2.06 (3H, bs. H-27). 1.67 

(3H, bs, H-25), 1.27 uH. s,H-23), 1.21 (3H, d, J =6.9 Hz. H-24), 1.15 (3H, s. H-22); "CNMR, 
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see Table 1; EIMS Mz 475 [M]* (6), 392 (7), 304 (6), 288 (33). 204 (76), 171 (19), 168 (100), 

164 (12); HREIMS m/z 475.2380.(calcd. for CjsHjyNOjS, 475.2392). 

Epothilone Dj (23): coloriess amorphous solid; [app -150 (c 0.2, MeOH); UV (MeOH) 

5U nm (e) 205 (23300), 248 (13600); IR (KBr) 3439, 2967. 2927, 1736, 1690, 1451, 1254, 

1181, 987 cm-'; 'H NMR (CDCl^ 400 MHz) 5; 6.94 (IH. s, H-19), 6.51 (IH, bs. H-17), 5.34 

(IH, bs. H-9). 5.29 (IH, dd. J= 8.0, 2.4 Hz. H-15), 5.16 (IH, dd, J- 8.2, 6.2 Hz, H-13). 4.30 

(IH. bd. J = 4.9 Hz. H-7). 4.19 (IH. ddd, J= 10.8. 7.6, 3.0Hz,H-3), 3.68 (IH, d, J= 7.6Hz, 

3-OH). 3.17 (IH, dq. 7= 4.9, 7.0 Hz, H-6), 2.69 (3H, s, H-21), 2.65 (IH, d, J = 2.1 Hz, 7-OH), 

2.56 (IH. ddd. y = 16.2. 8.2. 8.0 Hz, H-14a), 2.40 (IH, dd, J= 15.0, 3.0 Hz, H-2a), 2.39 (IH. 

bd, y = 16.2 Hz. H-14b), 2.34 (IH. dd, J = 15.0, 10.8 Hz, H-2b), 225 (2H, m, H-lOa and H-lla), 

2.20 (IH, m, H-lOb), 2.17 (IH. m, H-llb), 2.05 (3H. d, J= 1.0 Hz, H-27), 1.69 (3H. bs. H-25). 

■ 1.68 (3H, bs, H-26), 1.29 (3H. s. H-23). 1.23 (3H, d, J= 7.0 Hz, H-24), 1.16 (3H, s, H.22); "C 

NN4R, see Table 1; EIMS m/z 489 [ivq* (4). 406 (4), 338 (7), 302 (13), 218 (35), 171 (10), 168 

(100), 153 (20), 125 (10); HREIMS m/z 489.2536 (calcd. for C27H39NO5S, 489.2549). 

Epothilone Cj (24): colorless amorphous soUd; [a]^D -205.2 (c 1.0, MeOH); XJV 

(MeOH) \^ nm (e) 218 (24600), 237 (28800); IR (KBr) 3435, 2967, 2927, 2882, 1732, 

1688, 1465, 1258, 988 cm"'; 'HNMR(CDCi,. 300 MHz) 5 6.97 (IH, s, H-19). 6.58 (IH, bs. H- 

17). 6.43 (IH, dd. 15.5. 10.8 Hz, H-11), 6.1 1 (IH, dd, J= 10.8, 10.6 Hz, H-12), 5.75 (IH, ddd, 

J= 15.5. 8.3. 5.6 Hz, H-10). 5.34 (IH. m, H-13), 5.34 (IH, dd, J= 9.7, 2.4 Hz, H-15), 4.16 (IH, 

ddd. 7 = 9.2. 4.9, 4.3 Hz, H-3), 3.74 (IH, ddd, J= 2.2, 2.1, 1.7 Hz, H-7), 3.24 (IH, dq, J= 2.1, 

6.9 Hz. H-6), 3.06 (IK. d. J= 2.2 Hz. 7-OH), 2.93 (IH, d, J = 4.9 Hz, 3-OH), 2.78 (IH, dddd, 
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J = 14.1, 9.9 9.7, 0.7. H-14a), 2.71 (3H, s, H.21), 2.48 (la m, H-9a), 2.47 (la dd, J= 15.5, 
9.2 Hz, H-2a). 2.40 (IH, dd. J= .15.5. 4.3 Hz, H.2b), 2.38 (IH, bdd. 7= 14.1. 7.8 Hz, H-14b). 
2.11 (3H,d,J=1.3Hz,H-27). 1 .96 (IH. m, H-S). 1.33 (3H. s,H.23), 1.11 (3H. d, J=6.9Hz. 
H-24). 1.06 (3H, s. H-22). 1.05 (3H. d, 7= 6.8 Hz, H-25); "C NMR, see Table 1; EIMS m/z 475 
m (13). 387 (2). 316 (4). 288 (15). 230 (16), 204 (9), 171 (18). 168 (100), 164 (14), 151 (17); 
HREIMS /rt/z 475.2361 (calcd. for CmHjtNOjS, 475.2392). 

Epothilone C, (25): colorless amorphous solid; [a]^ -XXX (c 2.0, MeOH); UV 
(MeOH) nni (e) XXX (XXX), XXX (XXX); IR (KBr) XXX cm"'; »H NMR (CDCI3, 
400 MHz) 5 7.01 (IH, s, H-19), 6.66 (IH. bs, H-17), 5.59 (IH, ddd, 7= 1 1.1, 11.1. 3.8 Hz, H- 

12), 5.40 (IH. dd, J = 1 1 .1. 9.2, H-13). 5.03 (IH. d, J = 9.3 Hz, H-15). 4.62 (IH, dd, J= 9.3. 

9.2 Hz, H-14). 4.18 (IH. bd. J= 1 l.OHz, H-3), 3.72 (IH. bs. H-7). 3.20 (IH, bs, 3-OH). 3.09 

(IH. dq. J= 1.9. 6.8 Hz. H-6). 3.00 (IH. bs. 7-OH), 2.69 (3H. s. H-21). 2.47 (IH. dd, J= 14.8. 

1 1 .0 Hz. H-2a). 2.32 (IH. dd. 7= 14.8, 2.6 Hz,.H-2b), 2.27 (IH, m. H-1 la), 2.19 (3H, bs, H-27), 

2.13 (IH. m. H-llb). 1.76 (IH, ra. H-8). 1.70 (IH, m, H-lOa), 1.35 (IH, m, H-9a), 1.32 (3H. s. 

H-23), 1.23 (IH. m, H-9b), 1.21 (IH. m. H-lOb). 1.18 (3H. d, J= 6.8 Hz, H-24). 1.08 (3H. s. 

H-22), 1 .00 (3H, d, = 6.9 Hz. H-25); EIMS m/z 493 [M]* XXX; HREIMS m/z 493JCXX' 

(calcd. for Q«H3,N0«S, 493.2498). 

Epothiionc C, (26): colorless amorphous solid; [af d -75.2 (c 2.5. MeOH); UV (MeOH) 

nm (e) 210 (16800). 248 (17800); IR (KBr) 3443. 2932. 2881, 1734, 1689. 1465. 1255. 

1 183, 976 cm-'; 'H NMR (CDCl,. 300 MHz) 5 6.93 (IH, s, H-19), 6.62 (IH. dd.y= 15.6. 0.6 

Hz, H-17), 6.49 (IK. dd, J = 15.6, 6.6 Hz. H-16), 5.52 (IH, dddd, J= 9.5, 6.6, 2.8, 0.6 Hz, H- 
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15), 5.42 (IH, m. H-12). 5.41 (IH, m, H-13), 4.13 (IH. ddd. J= 1 1.0, 5.3, 2.8 Hz, H-3), 3.69 

(IH, ddd, y= 3.7. 2.8, 2.5 Hz, H-7), 3.1 1 (IH, dq, J= 2.5, 6.8 Hz, H-6), 2.95 (IH, d, J= 5.3 Hz. 

3-OH). 2.90 (IH, d, ^ = 2.8 Hz. 7-OH). 2.69 (3H, s, H-21), 2.67 (IH, ddd, J= 14.9, 9.5, 8.4 Hz, 

H-14a), 2.48 (IH. dd. ./= 15.6. 1 1.0 Hz, H-2a), 2.33 (IH, dd. J= 15.6, 2.8 Hz, H-2b), 2.30 (IH, 

bd, J = 14.9 Hz. H-14b). 2.14 (IH. m, H-1 la). 2.03 (IH, m, H-1 lb), 1.71 (IH, m, H-8), 1.63 

(IH, m. H-lOa). 1.31 (IH, m, H-9a), 1.29 (3H, s. H-23). 1.17 (3H, d, J= 6.8 Hz. H-24). 1.16 

(IH, m, H-lOb). 1.14 (lH,m. H-9b). 1.05 (3H, s, H-22). 0.97 (3H. d. 7 = 7.1 Hz. H-25); "C 

NMR, see Table 1; EMS m/z 463 [M]* (21). 310 (10), 276 (21), 171 (83). 154 (100). 150 (27). 

1 1 1 (18); HREIMS m/z 463.2382 (calcd. for CijHj^NOjS, 463.2392). 

Epothilone Q (27): coloriess amorphous soUd; [a]®D-93.4 (c 1.0, MeOH); UV (MeOH) 

\^ nm (e) 209 (15200). 254 (15700); IR (KBr) 3416, 2966, 2932, 1736. 1689, 1463, 1249, 

101 1 cm-'; 'H >MR (CDClj. 400 MHz) 5 7.06 (IH, s, H-19), 6.65 (IH. bs, H-17). 6.56 (IH, dd, 

J= 10.6, 4.4 Hz. 27-OH), 5.55 (IH. d, J= 6J2Hz, 3.0H),5.52 (IH, dd. J= 11.6, 2.0 Hz, H-15), 

5.44 (IH, dddd. J= 11.2, 10.7. 3.1. 1.7 Hz. H-12), 5.35 (IH, dddd, J= 11.0, 10.7, 3.9, 1.7 Hz, 

H-13). 4.47 (IH. ddd.y = 12.5, 4.4, 1.3 Hz, H-27a). 4.35 (IH, ddd, 7= 11.7, 6.2, 2.6 Hz, H-3), 

4.20 (IH, ddd, J= 12.5. 10.6, 0.9 Hz, H-27b). 3.63 (IH, ddd, J= 4.6, 1.8. 0.9 Hz, H-7), 3.24 

(IH, d, J= 1.8 Hz. 7-OH), 3.13 (IH. dq, J= 0.9, 6.8 Hz, H-6). 2.80 (IH, ddd, J= 14.8, 11.6, 

n .0 Hz, H-14a), 2.71 (3H. s, H-21), 2.40 (IH. dd, J= 14.4. 1 1.7 Hz, H-2a), 2.24 (IH, m, H- 

11 a). 2.06 (IH. dd. J= 14.4. 2.6 Hz, H-2b), 2.01 (IH, ddd, J= 14.8, 3.9, 2.0 Hz. H-14b), 2.00 

(IH. m, H-l lb), 1.77 (IH, m. H-8), 1.69 (IH, m, H-lOa). 1.35 (IH, m. H-9a). 1.35 (3H. s, H- 

23), 1.19(lH,m,H-10b). 1.19 (3H, d, J=6.8Hz,H-24), 1.18 (IH, m, H-9b), 1.01 (3H, d,J= 
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7.1 Hz, H-25), 0.98 (3H. s. H-22); "C NMR, see Table 1; EIMS m/z 493 [M]* (17), 306 (64), 

184 (50), 171 (30), 167 (38),. 166 (100), 138 (12); HREIMS mJz 493.2502 (calcd. for 

CmHjjNOjS. 493.2498). 

trans-Epothilone Ci (28): colorless amorphous solid; [a]^D -S4 (c 0.2, MeOIQ; UV 

(MeOH) nm (e) 21 1 (17400). 248 (12900); IR (KBr) \^ 3433, 2961, 2933, 2879. 1730, 

1708. 1457, 1251, 975 cm-'; 'H NMR (CDClj, 600 MHz) 5 7.00 (IH. s, H-19), 6.64 (IH, bs, H- 

17). 5.45 (IH. ddd, J= 15.2. 6.5. 6.5 Hz, H-12), 5.42 (IH, dd, J= 6.4, 3.7 Hz, H-15), 5.35 (IH, 

dt, J= 15.2, 7.1 Hz, H-13), 4.42 (IH, m, H-3), 3.58 (IH, ddd, J= 8.1, 7.9. 2.8 Hz, H-7), 3^4 

(IH. m, H-6). 3.14 (IH, dq, J= 4.0, 6.9 Hz, H-6), 2.92 (IH. d, 7= 7.9 Hz, 7-OH), 2.71 (3H. s, 

H-21), 2.71 (2H, m. H-2). 2.53 (2H, m, H-14), 2.17 (IH, d, 7= 2.17 Hz, 3-OH), 2.11 (IH. m. 

H-1 la), 2.06 (3H. bs, H-27), 1.93 (IH, m, H-llb), 1.68 (IH. m, H-9a), 1.65 (IH, m. H-lOa). 

1.33 (IH, m, H-8), 1.26 (3H, d, ^= 6.8 Hz, H-24). 1.16 (IH, m, H-lOb), 1.12 (3H, d, J= 6.9 Hz, 

H-22), 1.07 (IH. m, H-9b), 1 .00 (3H, d, 7 = 6.8 Hz, H-25); "C NMR, see Table 1 ; EIMS m/z 463 

[M]* (6), 290 (21). 289 (20). 204 (23), 194 (19), 190 (22), 168 (100), 164 (48). 157 (14), 152 

(19), 151 (17). 139(15), 111 (18); HREIMS m/z 463.2371 (calcd. for CjjHjiNOjS, 463.2392). 

trans-Epothilone Q (29): coloriess amorphous solid; [a]^D "3 ip 1-5, MeOH); UV 

(MeOH) nm (e) 21 1 (15800), 248 (11900); IR (KBr) 3435, 2963. 2931, 2878, 1731, 

1706. 1457, 1273, 979 cm"'; 'HNMR (CDClj. 600 MHz) 5 6.99 (IH, s. H-19), 6.57 (IH, bs, H- 

17). 5.56 (IH. ddd, J = 1 5. 1, 7.4, 7.0 Hz. H-12), 5.41 (IH. ddd, J= 15.1. 7.0. 6.9 Hz. H-13), 

5.41 (IH, dd, J = 7.7, 2.8 Hz, H-15), 4.13 (IH, dddd, J= 6.7, 6.2, 5.6, 5.1 Hz, H-3), 3.78 (IH, 

ddd, ./ = 8.2, 6.5, 1.9 Hz, H-7), 3.18 (IH. d, ^ = 5.6 Hz, 3-OH). 3.06 (IH. dq. J= 8.2. 7.1 Hz, 

20 



2/12/2007, EAST Version: 2.1.0.14 



wo 99/65913 



PCT/EP99/04244 



H-6). 2.98 (IH. dq, J= 62. 7.0 Hz, H^). 2.71 (3H, s, H-21). 2.64 (IH, dd, J= 15. 1. 6.7 Hz, H- 

2a), 2.54 (IH, dd. y = 15.1, 5.1 Hz, H-2b). 2.44 (2H, m, H-14), 2.22 (IH, dddd, 7 = 13.8, 7.0, 

6.2. 2.9 Hz. H-1 la). 2.10 (3H. d, J= 1.1 Hz. H-27), 2.09 (la d. J= 6.5 Hz. 7-OH). 1.88 (IH, 

dddd. J= 13.8, 10.9. 7.4, 2.9 Hz, H-1 lb). 1.65 (IH, m, H-8), 1.63 (IH, m, H-lOa), 1.56 (IH, 

dddd. y = 12.7. 12.7. 3.9. 3.9 Hz. H-9a), 1.20 (3H, d. J= 7.1 Hz, H-24), 1.15 (3H, d, 7= 7.0 Hz, 

H-23). 1.13 (IH, m, H-lOb), 1.04 (IH, m, H-9b), 1.01 (3H, d. J= 7.0Hz, H-25); "C NMR, see 

Table 1; EMS m/z 463 [M]* (13). 290 (1 1). 190 (10). 168 (100), 164 (20), 157 (26), 139 (17); 

HREIMS m/z 463.2383 (calcd. for C25H„NOjS, 463.2392). 

Epothilone I, (30): colorless amorphous solid; [aj^i -XXX (c XXX, MeOH); UV 

(MeOH) \^ nm (s) XXX; ER (KBr) XXX cm"'; 'H NMR (CDCI3, 300 MHz) 5 6.96 (IH, 

s. H-19). 6.54 (IH. bs. H-17). 5.49 (IH, ddd, J= 10.3, 7.3, 7.3 Hz, H-12), 5.33 (IH, dd, J= 8.3, 

4.4 Hz. H-1 5). 5.31 (IR m. H-13). 4.15 (IH, ddd. J= 8.0. 5.0, 4.6 Hz, H-3), 3.80 (IH, m, H-7), 

3.21 (IH. dq, J = 6.0, 6.9 Hz. H-6). 2.89 (IH, d, J= 5.0 Hz, 3.0H); 2.70 (3H. s, H-21). 2.65 

(IH, ddd.y= 15.8. 8.5, 8.3 Hz, H-14a). 2.42 (2H, m, H-2), 2.35 (IH, m, H-14b), 2.27 (IH. bd, 

J= 3.3 Hz, 7-OH). 2.13 (IH, m. H-1 la). 2.09 (3H, d, J= 1.2 Hz. H-27). 2.00 (IH. m, H-1 lb), 

1.72 (IH, m, H-8). 1.40 (2H. m, H-lOg). 1.37 (IH, m, H-9pa), 1.36 (2H, m, H-9J, 1.32 (3H, s, 

H-23). 1.27 (3H, m, H-9pb andH-lOJ, 1.13 (3H, d, J= 6.9 Hz, H-24), 1.09 (3H, s, H-22), 0.94 

(3H, d. 7 = 6.9 Hz, H-25); "C NMR (CDCI3. 75 MHz) 6 221.3 (s. C-5). 171.1 (s, C-1). 164.8 

(s, C-20). 152.4 (s, C-18). 137.4 (s, C-16), 133.8 (d. C-12). 124.6 (d, C-13), 120.0 (d, C-17), 

116.2 (d. C-19). 78.8 (d, C-15), 74.9 (d, C-7), 74.7 (d, C-3), 51.6 (s, C-4). 43.7 (d, C-6). 38.9 

(t, C-2), 34.3 (d, C-8). 31.6 (t. C-14), 29.3 (t, C-9J. 28.6 (t, C-lOp). 28.2 (t. C-IOJ, 26.6 (t, C- 
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II). 24.8 (t, C-9p). 23.6 (q, C-22). 19.3 (q. C23). 19.3 (q, C-21), 16.5 (q, C-25), 15.5 (q, C-27), 
13.7 (q, C-24); EIMS m/z 505 IMf XXX; HREIMS m/z SOSJCXX (calcd. for C„H43N05S, 
505.XXX). 

Epothilone (31): colorless amorphous solid; [aj^ -XXX (c XXX, MeOH); TIV 

(MeOH) X_ nm (e) XXX; IR (KBr) XXX an"*; 'HNMR (CDCI3. 300 MHz) 5 6.95 (IH. 

s. H-19), 6.53 (IH, bs, H-l?). 5.40 (IH. H-12), 5.38 (IH, dd. J = 9.8. 3.3 Hz. H-15). 537 

(IH, m, H-13). 4.21 (IH, ddd../= 8.6, 3.8. 3.6 Hz, H-3), 3.85 (IH. ddd. J= 8.5, 5.8, 2.2 Hz. H- 

7). 3.18 (IH, dq. y = 8.5. 7.0 Hz. H-6), 2.70 (3H, s. H-21). 2.65 (IH. ddd. J= 15.2. 9.8. 9.0 Hz, 

H-14a), 2.51 (IH, d. J= 3.6 Hz. 3-OH). 2.37 (2H, m, H-2). 2.32 (IH, bd. 15.2Hz, H-14b), 

2.09 (3H. d.J= 1.3Hz,H-27).2.07(2H.m.H-ll). 1.78 (lH.in,H-8). 1.65 (IH. d,J=5.8Hz, 

7-OH), 1 .57 (IH, m, H^lO^a). 1.44 (IH, m. H-10,a). 1.42 (IH, m. H-%). 1.32 (3H, s, H-23). 

1.21 (IH, m. H-lOpb), 1.17 (3H, d, J= 7.0 Hz, H-24). 1.13 (2H. m. H-9J. 1.06 (3H. s. H-22). 

0.95 (3H, d, y = 7.0 H2,H-25J. 0.91 (3H. d. 7= 6.5 Hz, H-25p), 0.68 (IH. m, H-10„b); "C NMR 

(CDClj. 100 MHz) 5 220.4 (s, C-5). 171.3 (s, C-1). XXX (s, C-20), 152.4 (s. C-18), 137.6 (s. 

C-16). 134.5 (d, C-12). 125.3 (d. C-13). 119.6 (d. C-17), 116.2 (d, C-19), 78.6 (d, C-15). 77.2 

(d, C-7). 75.0 (d, C-3), 51.0 (s, C-4). 44.6 (d, C-6), 38.2 (t, C-2), 36.9 (t, C-9J, 34.5 (t, C-IOJ. 

32.6 (d. C-8). 32.0 (t, C-14). 30.0 (d. C-9p). 27.4 (t, C-1 1). 26.6 (t. ClOp), 25.0 (q. C-22). 21.5 

(q, C-25p). 19.3 (q, C-21), 17.9 (q. C-25J. 17.7 (q, C-23). 15.8 (q. C-24). 15.6 (q. C-27); EIMS 

m/i 519 |M)' XXX: HREIMS m/z 519.XXX (calcd. for C„H45N05S, 519JCXX). 

Epothilone I, (32): colorless amorphous solid; la]*^ -XXX (c XXX, MeOH); UV 

(MeOH) nm (e) XXX; IR (KBr) v^XXX cm'*; 'HNMR (CDCl,, 400 MHz) 5 6.95 (IH, 
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s. H-19), 6.52 (IH, bs, H-17), 5.32 (IH, dd. J= 9.1. 3.0 Hz, H-15). 5.08 (IH. dd. 8.5. 3.9 
Hz, H-13), 4.13 (IH, ddd, y= 9.4, 4.3, 3.2 Hz, H-3), 3.81 (1^ m, H-7). 3.18 (IH. dq. J= 6.8, 
7.0 Hz, H^). 2.83 (IH, d, 4.3 Hz, 3.0H), 2.70 (3H. s. H-Zl). 2.61 (IH, ddd. J= 15.8. 9.1. 
8.5 Hz. H-14a). 2.43 (IH. dd, J= 14.0, 3.2 Hz. H-2a), 2.38 (2H, dd. J= 14.0, 9.4 Hz. H-2b). 
2.30 (IH, bd. J= 15.8 Hz, H-14b). 2.16 (IH, ddd. 7= 14.1, 8.3, 7.4 Hz, H-lla). 2.08 (3H. d. J 
= l.O Hz, H-27), 1.99 (IH, d, J= 4.7 Hz, 7-OH). 1.92 (IH. ddd. J= 14.1, 6.3. 6.3 Hz. H-llb). 
1.82 (IH, m, H-8). 1.67 (3H. s, H-26), 1.51 (IH, tn. H-lOpa), 1.40 (IH, m. H-9p). 1.33 (IH, m, 
H-lOpb). 1.31 (3H.S.H-23), 1.27 (IH, m. H-10^). 1.23 (IH. m. H-9^). 1.16(3H, d, J=7.0Hz. 
H-24). 1 .10 (IH. m, H-9.b), 1 .07 (3H, s. H-22), 0.95 (3H. d, J= 7.0 Hz.H-25 J. 0.92 (3H. d. J 
= 6.5 Hz, H.25p), 0.75 (IH. m, H-10„b); EDMS 533 [MJ* XXX; HREIMS m/z 533JCXX 
(calcd. for CmH„NO,S, S33JCXX). 

Epothilone I4 (33): colorless amorphous solid; [a]^ -XXX (c XXX, MeOH); UV 
(MeOH) nm (e) XXX; IR (KBr) XXX cm"'; 'H >JMR (CDClj, 400 MHz) 5 6.95 (IH, 
s, H-1.9). 6.53 (IH, bs. H-17), 5.47 (IH, dt, J= 11.1. 5.8 Hz. H-12). 533 (IH. ddd, J= 9.2. 3.9. 
0.5 Hz, H-1 5). 5.33 (IH, m. H-13). 4.09 (IH dddd, J= 9.6, 8.1, 4.5. 3.3 Hz, H-3). 3.83 (IH. m. 
H-7), 3.57 (IH. bs. 3-OH), 2.89 (IH, dq, J= 7.4, 7.1 Hz, H-6), 2.83 (IH. dq, J= 8.1, 7.1 Hz, 
H-4). 2.70 (3H, s, H-21), 2.64 (IH, in, H-14a), 2.42 (IH, dd, J= 14.2, 3.3 Hz, H-2a). 2.43 (IH, 
dd. y = 14.2, 9.6 Hz, H-2b). 2.30 (IH. m, H-14b). 2.10 (3H. d. J= 1.3 Hz. H-27), 2.09 (2H. m, 
H-1 1). 1.81 (IH, m. H-8). 1.74 (IH, bd, J= 5.6 Hz. 7-OH). 1.53 (IH, m. H-lOpa), 1.49 (IH. m. 
H-9»), l.47(lH.in, H-10,a). 1.27 (IH, m. H-1 (^b), 1.24 (IH, m. H-9.a). 1.17 (3H, d. J=7.i 

Hz. H-23). 1.14 (IH, m, H-9„b), l.OS (3H, d,^ = 7.1 Hz, H-24), 0.97 (3H. d. J= 6.9 Hz.H-25J. 
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0.91 (3H. d, y= 6.5 Hz. H-25p). 0.79 (IH, m, H-10„b); "C NMR (CDCI3, 100 MHz) 5 217.0 (s, 
C-5), 170.8 (s, C-1). 164.8 (s. C-20). 152.4 (s. C-18), 137.1 (s, C-16), 134.6 (d, C-12), 124.7 (d, 
C-13). 120.2 (d, C-17). 116.4 (d. C-19). 78.7 (d, C-15), 76.4 (d, C-7), 71.3 (d. C-3), 50.7 (d, C- 
4). 50.1 (d. C-6), 40.7 (t. C-2), 38.5 (t. C-9J. 35.5 (t. C-IOJ. 33.4 (d, C-8), 31.8 (t, C-14), 30.0 
(d. C-9p), 27.2 (t, C-l 1), 26.7 (t. C-IO^). 21.4 (q, C-TS,), 19.3 (q. C-21), 18.2 (q. C.25J. 15.4 
(q. C-27). 14.4 (q. C-24). 13.1 (q. C-23); EDMS m/z 505 [Ml* XXX; HREIMS m/i 505JCXX 
(calcd. for CaH„N05S, 505JCXX). 

Epothilone Is (34): colorless amorphous solid; [a]^ -XXX (c XXX, MeOH); UV 
(MeOH) nm (b) XXX; JR (KBr) v^XXX cm"'; 'HNMR (CDCI3. 400 MHz) 5 6.97 (IH, 
s. H-19), 6.52 (IH. bs, H-17), 5.32 (IH, dd, /= 7.1, 6.2 Hz, H-15). 5.03 (IH, dd, J= 8.4. 5,0 
Hz, H-13). 4.05 (IH, dddd. J= 7.5, 7.2, 5.9. 4.6 Hz, H-3), 3.91 (IH, m, H-7). 3.17 (IH. d. J= 
5.9 Hz, 3-OH). 2.94 (IH, dq, J= 7.2, 7.1 Hz, H-4). 2.87 (IH, dq, J= 6.5, 6.9 Hz, H-6). 2.70 
(3H. s. H-21), 2.62 (IH, dd, J= 14.6. 4.6 Hz, H-2a), 2.60 (IH, m. H-14a), 2.53 (IH, dd, J = 
14.6. 7.5 Hz, H-2b), 2.31 (IH, m, H-14b), 2.10 (3H. d. ^= 11 Hz. H-27). 2.10 (IH, m. H-lla). 
2.02 (IH. m. H-l lb), 1.97 (IH. bd. J= 5.6 Hz. 7-OH), 1.84 (IH, m, H-8). 1.66 (3H, s. H-26), 
1.55 (IH, m. H-9,), 1.49 (IH, m. H-10i,a). 1.39 (IH, m, H-iq,b). 1.33 (IH, m, H-lQ^a), 1-31 
(IH. m, H-9„a). 1.15 (3H, d, J= 7.1 Hz, H-23). 1.12 (IH, m. H-9,b). 1.11 (3H, d,J= 6.9 Hz, 
H-24), 0.97 (3H, d. J= 6.9 Hz.H-25J, 0.94 (IH, in, H-10,b), 0.93 (3H, d. J= 6.6 Hz, H-25p); 
EIMS m/z 519 (MJ* XXX; HREIMS m/z S19JCXX (calcd. for Q^ijNOjS, 519.XXX). 

Epothilone Ij (35): colorless amorphous solid; (a)^ -XXX (c XXX, MeOH); UV 

(MeOH) >^ nm (e) XXX; IR (KBr) \ XXX cm-';'H NMR (CDCl,. 400 MHz) 5 6.97 (IH, 
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s. H.19), 6.52 (IH, bs, H-17), 5.24 (IH. dd. J = 6.9, 6.9 Hz, H-IS), 5.02 (IH, dd, J= 8.8, 5.2. 
Hz, H-13). 4.22 (IH. tdd, J= 6.1, 5.6, 4.8 Hz, H-3), 3.76 (IH, ddd, 6.1, 5.7, 5.6 Hz, H-7), 
3.13 (IH, d. J= 5.6 Hz, 3-OH). 3.05 (IH, dq. J= 4.8, 7.0 Hz, H-4), 2.79 (IH, dq, 7= 5.6, 6.9 
Hz, H-6). 2.70 (3H. s. H.21), 2.62 (IH, m, H-14a), 2.57 (2H, d. J= 6. 1 Hz, H-2a), 2.30 (IH, m. 
H-14b), 2.08 (3H. d, J= 1.0 Hz, H-27), 2.02 (2H, m, H-11), 1.73 (IH, d, 7= 6.1 Hz, 7-OH), 
1.69 (IH, m, H-8), 1.66 (3H, s, H-26), XXX (H-9^ H-9p, H-10„, H-lOp), 1.21 (3H, d, J= 7.0 
H2,H-22), 1.16(3H,d,J=6.9Hz,H-24), 0.94 (3H, d,y= 6.9 HzJI-25J, 0.91 (3H. d. J=6.4 
Hz. H-25p); EIMS m/z 519 [M]* XXX; HREIMS w/z Si9XXX. (calcd. for Q^sNOjS, 
519JCXX). . 

Epothilone K (36): colorless amorphous sofid; [aj^o -7 (c 0.08, MeOH); TJV (MeOH) 
\^ nm (e) 212 (16700), 248 (12500); IR (KBr) v^3431, 2963, 2927, 2856, 1731, 1712, 1262, 
1093. 1021, 802 cm-'; 'HNMR (CDClj, 300 MHz) 5 6.95 (IH. s, H-19), 6.51 (IH, bs. H-17), 

5.49 (3H, m, H-15, H-13, and H-12), 4.04 (IH, dddd, J= 7.9, 7.6, 6.9, 3.3 Hz. H-3), 3.36 (IH 
dq,y= 6.9, 6.8Hz, H-6). 2.S3 (IH d. J= 7.6 Hz, 3-OH), 2.75 (IH, ddd, J= 16.1, 6.6, 3.4 Hz. 
H-14a). 2.74 (IH, dd. J= 15.3. 3.3 Hz, H-2a). 2.71 (3H. s, H-21), 2.58 (2H, m. H-14b and H-8), 

2.50 (IH. dd. y = 15.3. 7.9 Hz. H-2b). 2.29 (IH. m. H-lla). 2.10 (IH, m, H-llb), 2.09 (3H, d, 

J= 0.7 Hz, H-27). 1.78 (IH m. H-9a). 1.65 (IH. m, H-lOa), 1.48 (IH, m, H-lOb). 1.18 (IH, m, 

H-9b). 1 . 1 5 (3H d. J = 6.8 Hz, H-22). 1.03 (3H, d. J - 6.5 Hz, H-25); EIMS m/z 405 [M]* (38), 

317(12), 260 (9). 232 (10). 204 (14), 190 (16), 168 (100). 164 (30), 151 (28); HREIMS iw4 

405.XXX (calcd. for CmHjjJJOsS, 405JCXX). 

(37): colorless amorphous solid; {o.f\ -27.5 (c 0.4, MeOH); UV (MeOH) >^ nm (e) 
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211 (16100). 247 (12100); IR(KBr)v„ 3431, 2967. 2929, 2875, 1704, 1462. 1381. 1010 cm"*; 
'H NMR (CDClj, 400 MHz) 5 6.94 (IH, s. H-19), 6.55 (IH, bs, H-17), 5.56 (IR dtt. J = 10.8, 
7.3. 1 .4 Hz. H-12), 5.39 (IH. dtt, J= 10.8. 7.3, 1.4 Hz, H-13). 4.17 (IH, t, J = 6.6 Hz, H-15). 
3.50 (IH, ddd, J= 8.7. 2.6, 2.6 Hz, H-7). 3.10 (IH, d, J= 2.6, 7-OH), 2.90 (IH, dq, 7= 2.6. 7.2 
Hz. H-6). 2.77 (IH, sep. 7= 6.9 Hz, H-4), 2.70 (3H, s, H-21), 2.40 (2H, m, H-14), 2.07 {2H, m, 
H-11), 2.04 (3H, d,y= 1.1 Hz, H-27), 1.78 (IH, bs, 15-OH), 1.74 (IH, m, H-9a), 1.50 (IH, m, 
H-8), 1.46(lH;m.H-10a), 1.27 (IH, m, H- 10b). 1.11 (IH. m, H-9b), 1.094 (3H,d. J=6.9Hz, 
H-23). 1.089 (3H, d, J= 6.9 Hz. H-22). 1.08 (3H, d. J = 7.2 Hz, H-24), 0.82 (3H, d, J= 6.7 Hz, 
H-25); "CNMR(CDa3. 100 MHz) 5 220.5 (s. C-5), 164.6 (s, C-20). 152.9 (s, C-18). 141.5 (s. 
C-16), 133.4 (d. C-12), 125.0 (d, C-13), 119.2 (d, C-17), 115.6 (d, C-19), 77.2 (d, C-15), 74.9 
(d. C-7). 44.9 (d. C-6). 40.0 (d, C-4). 35.5 (d, C-8), 33.5 (t. C-14), 32.3 (t, C-9), 27.9 (t, C-11), 
26.9 (t. C-10). 19.2 (q. C-21), 18.6 (q. C-23), 18.1 (q, C-22), 15.6 (q, C-25), 14.4 (q. C-27), 9.3 
(q. C-24); EIMS m/z 407 [MJ* (0.1), 204 (0.8). 168 (100). 140 (3.4); HKHMS m/z 407JCXX 
(calcd. for CjjHj^NOjS, 407JCXX). 

(38): colorless amorphous solid; [aTo +25.0 (c 0.5, MeOH); UV (MeOH) \^ nm (e) 
212 (17700). 247 (13400); IR(KBr)v^3427, 2971, 2933, 2878. 2858, 1709. 1457, 1377, 1186, 
1023 cm-'; 'H NMR (CDCI^ 300 MHz) 6 6.95 (IH, s. H-19), 6.55 (IH. bs. H-17), 5.52 (IH, dtt, 
J= 10.9, 7.2. 1.4 Hz, H-12). 5.39 (IH, dtt, J= 10.9, 7.1, 1.2 Hz, H-13). 4.18 (IH, ddt. J=3.4. 
0.4, 6.7 Hz, H-15), 2.71 (3H. s, H-21), 2.51 (IH, bq, / = 6.8 Hz. H-8), 2.48 (IH, dq, 7= 17.7, 
7.4 Hz. H.6a), 2.41 (IH, dq. ./= 17.7, 7.2 Hz. H-6b). 2.39 (2H. ddd. J= 7.1. 6.7, 1.4 Hz, H-14), 

2.06 (2H, ddl. 7.2. 1.2, 7.0 Hz, H-1 1), 2.05 (3H, d, 7 = 1.4 Hz, H-27). 1.81 (IH, d, J= 3.4 Hz. 
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15-OH). 1.66 (Hi m. H-9a), 1.32 (IH. m, H-9b). 1.31 (2H, m, H-10), 1.06 (3H, d. J= 6.9 Hz, 
H-25). 1.04 (3H, dd,J= 7.4, 72 Hz, H.24); "C NMR (CDClj, 75 MHz) 5 215.3 (s, C-7), 164.6 
(s, C-20). 152.9 (s. C-18), 141.5 (s. C-16). 132.7 (d. C-12), 125.3 (d, C-13). 119.2 (d, C-17), 
1 15.6 (d. C-19), 77.2 (d, C-IS), 46.0 (d, C-8), 34.3 (t, C-14). 33.5 (t, C;^), 32.7 (t, 0-9), 27.5 
(t. C-11), 27.3 (t, C-10), 19.2 (q, C-21), 16.5 (q. C-25). 14.4 (q. C-27), 7.8 (q. C-24); EIMS m/r 
335 [M]* (2). 317 (4), 170 (27), 169 (67), 168 (100), 140 (20); HREIMS JB/Sr 335.1912 (calcd. 
for CHj^OiS, 335.1919). 

(39): colorless amorphous solid; [dW +26.4 (c 0.27, MeOH); UV (MeOH) nm 
(e) 203 (19100), 244 (12500); IR (KBr) 3430, 2970, 2934, 2877. 1710. 1458. 1377, 1184 
cm-'; 'HNMR (CDOj. 400 MHz) 5 6.94 (IH, s, H-19), 6.55 (IH, bs, H-17). 5.17 (IH. t. 7= 7.3 
Hz, H-13), 4.13 (IH, m, H-15), 2.70 (3H, s, H-21), 2.51 (IH. bq, J= 6.8 Hz, H-8), 2.47 (IH, 
dq. 7 = 1 7.7. 7.2 Hz. H-6a). 2.41 (IH. dq. J= 17.7. 7.2 Hz. H-6b). 2.33 (2H. bdd, J= 7.3, 6.8 
Hz.H-14).2.05(3H.d.^= 1.2Hz,H-27).2.03 (2H.in.H-ll), 1.71 (IH. d, J=3.2Hz. 15-OH). 
1.69 (3H, d, J= 1.3 Hz, H-26), 1.62 (IH. m, H-9a), 1.32 (3H, m, H-10 and H-9b), 1.06 (3H, d, 
y = 6.9 Hz, H-25). 1.03 (3H. t, 7 = 7.2 Hz, H.24); EIMS m/z 349 [M]* (0.7), 331 (1.7), 168 
(100), 140 (5.1); HREDMS m/i 349JaCX (calcd. for CjjHjiNOiS, 349JCXX). 
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Tab 1. Aktivitat von Epothilonen und Verbindungen (1) bis (39) 
gegen Maus-Fibroblasten (L929, IC50 /ng/ml/) 



Struktur— 
typ 


Ay 


By 


^xtlhilone 


Dy 


trans €^ 


Ausgangs- 


(1)4 


(2) 1-2 


(14)50-100 


(15)20 


- 


epothilon 






21 -Hydroxy (E&F) 


P)10 


(4) 1.5 




• 


- 


Oxazoles (G&H) 


(10)6 


(11)1 


(12)120 


(13)11 


- 




(5)20 




(16)200 


(17)20 


(28)400 


/^)-4-Desmelhvl ^X,^ 


(6)7 




(10)25-30 


(19)12 


(29)80 


o*ucsmcinyj ^/V|> 






(20)1500 




• 


O'^i./cdiiiwuijri V'^A/ 






(21)800 






ft Q n^kuHm ^ 

o,!^»i-/cnyuro 






(22) 1500 


(23)200 




inn -TVhvflro OCA 






(24) 120 






l4.Hydn)xy(X,) 






(25) 






l6-Dcsmclhyl(X0 


(7)20 




(26)250 






27-Hydroxy(X,) 


(8)100 




(27)200 






21-Methyl(Xio) 




(9) 1.5 








Verbindung 






P6)ia) 






Verbindung 






(37)50 






verbindung 






(38)2000 


(39)500 
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Epothilon-Nebenkomponenten 



PatentansprQche 

1. Epothilon der Formel 




O OH O 



EpothiloneA, (5) R' = H; R^R* = Me 

EpothiloneAg (6) R^ = H; R\R^ = Me 

EpothiloneAe (7) R® = H: R\R^=:Me oder 

Epolhilone Ag (8) R' = CHjOH; R^ R^ = Me 



2. Epothilon der Formel 




O OH O 

Epothllone B,o (9) 
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3. Epothilon der Formel 




/ EpothiloneGt (10) R = H oder 
/ EpothiloneGa (11) R = Me 



4, Epothilon der Formel 



R 




V EpothiloneH^ (12) R = H oder 
/ Epothilone (13) R = Me 



5. Epothilon der Formel 



R 




O OH O 

✓ Epothilone C/ (16) R' = H; R^ R^ R' = Me; R = H 
A Epothilone Df (17) R^ = H; FT^, R^. R* = Me; R = Me 
^ Epothilone Ca (18) R^ = H; R^R^R'*=:Me; R==H 
^ Epothilone ^^ (19) R^ = H; R' » R^ R^ = Me; R = Me 

Epothilone C3 (20) R^ = H; R\ R^ R^ = Me; R = H 
^ Epothilone C4 (21) R' = H; R\ R^ R^ = Me; R = H 
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6. Epothilon der Formel 




O OH O 
EpothiloneCs (22) R = H 
EpothiloneDs (23) R^Me 

7. Epothilon der Formel 



Oder 




O OH O 



y EpothiloneCg (24) 



8. Epothilin der Formel 




O OH O 
Epothilone (25) R' = OH; R'aMe 

✓ Epothilone Cg (26) R',R^ = H 

✓ Epothilone Cj (27) R' = CH20H; R^ = H 

9. Epothilon der Formel 



Oder 




..-OH 



O OH 

trans-Epothilone C, (28) R^ = H; R^ = Me 
trans-Epothilone Cj (29) R^ = H; R'=Me 
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Epothllonel, (30) R. R^ = H; R\R^ = Me 

Epothiloneig (31) R = H; R^R^R^=*Me 

Epothilonelg (32) R^R^R^R = Me 

Epothilonel4 (33) R^R = H; R\R^==Me 

Epothilonels (34) R^=:H; R\R^,R = Me Oder 

Epothilonele (35) R^=H; R^R*.R = Me 

11. Epothilon der Formel 




O OH 

Epothilone K (36) 
12. Verbindung der Formel 




(37) 



13. Verbindung der Formel 

R 




(38) R = H 

(39) R=:Me 
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1/2 



Fl9- i 



Trennungsgang fur 
Rohepothilone 



RP-18-Chromatographie, MeOH/HaO 



Epothilone A + B 



Vorlauf 
(Fraktion 1} 



RP-Chromato- 

graphie 

CH3CN/H2O 



Fraktion von 1.1 bis 1.3 



•Kieselgel- 
chromato- 
graphie 



Verbindungen 

3, 4, 6, 5, 10, 25, 
1, 8, 11, 1, 2 



Nachlauf 
(Fraktion 2) 



RP-Chromato- 

graphie 

CH3CN/H2O 



Fraktion von 2.1 bis 2.6 



Kieselgel- 

chromato- 

graphie 



I 



Verbindungen 

16, 9, 18, 17, 28, 

29, 38, 12, 22, 37, 

20, 26, 19, 36, 24, 

21, 39, 13, 23, 27, 
14, 15. 
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2/2 



Epothitone E (3) | I varlabia* 



lEpothttena F (4) j I vaflftble' 



- jEpothilone At (6) | I H S mg 



I traction 



■- tEpothltene A, (S) | I 3 1 mfl 

" -jEpothilone Q, (10) 

lEpothnone A, (7) 



] I sg>3 mg 



3 I 3B.7roq 



lEpothiloneA^JB) 



- TTT] jEpothitene Gg (TtT 



[Epothllone A (1) 



[Epothitone B (2) 



4.4 mg 



9.4 mg 



29800.0 mg 



10300.0 mg 













■j 2.2 r 














1 fraction 2 —j 






H 2.4 1 








UTTT 







<Epoth«oneC, (10) ] [ 
^Epoth^lQnB B^o (9) | [ 



32.4 mg| 
M mg| 



jEpothllone (16) j \ 58.4 mg| 

p- |EpothiionBD, (17) I \ 5.3 mg I 

- ^tians-EpothiloneCi (28")] j 1.4 mg| 

HtranS'EpothiloneCa (29) | \ 4.5 mg 
38 



- lEpolhilone Cg (22) 



6.6 mg 



3.0 mg 



7.3 mg 



2.9 mg 



■ jEpothHonft Ca (20) 
- jEpothiione 0, (26) 



32.5 mg 



26.3 mg 



13.1 mg| 



0.4 mg 



2.9 mg 



- |EpothBon9 C4 (21) 
39 

SpothiioneH; (13) 
^Epothitone D5 (23) 



6.5 mg 



1.5 mg 



— jEpothiione (27) 



jEpothiioneC (14) 



0.9 mg 



3.0 mg 



4600.0 mg 



[Epothitone D (IS) lfT700.0 mgl 
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